
Dec. 7, 1965 W. L. KlNG ETAL 3,221,610 
CLUTCH TYPE PISTON LOCKING MEANS 

Filed Jan. 13, 1964 2 Sheets-Sheet 1 

Sasas SS Assissanayassass St s a"Yaaaa 22 YYYYYYYY 

i 2.sal 
W 

NS 
N 

s 

CA-SSSSSSSSSSS-Say"Y 

-77.4. 
fi2. 
Š) 1S (ZSSE IN/ NS 2A all N,N&S 

KS27 O 
32 NXNasarry-rr-stray 

O 
8 

P 5 
7 16 

INVENTOR 

BY 

w 

ATORNEY 

  

  

  

  

  

  

  

  



3,221,610 W. L. KING ETAL 

CLUTCHTYPE PISTON LOCKING MEANS 

Dec. 7, 1965 

2. Sheets-Sheet 2 Filed Jan. 13, 1964 

|ZZZZZZZZZZZZZZZZZZZZ-Z-ZWZZ 
| 

?ZZZZZZZOE RF Y 

SN N 
N SNO s Sk SNN 

NYa NY NY SY Na NS& 

  

  

  
  

  

  

    

    

    

  

  

  

  

  

  

  

  



United States Patent Office 3,221,610 
Patented Dec. 7, 1965 

1. 

3,221,610. 
CLUTCHTYPE PISTON LOCKING MEANS. 

William L. King, Beaverton, and Delbert C. Hewitt, Portland, Oreg, said King assignor to said Hewitt 
Filed Jaii. 13, 1964, Ser. No. 337,329 

2 Claims. (C. 92-24) 

This invention relates in general to double-acting cylin 
ders having cooperating ports at opposite ends serv1ng 
alternately as inlet and outlet ports, the functioning of the 
ports being determined by operation of a control valve in 
the fluid pressure supply line with which both ports are 
connected, and with the desired movement of the piston 
from one end of the cylinder to the other thus taking place 
in accordance with the control valve operation. In par 
ticular, the present invention relates to a remotely con 
trolled double-acting air cylinder. 
As is well known, with double-acting cylinders and pis 

tons, the resulting movement and driving power of the pis 
ton is customarily transmitted through the medium of a. 
piston rod which is slidable through one end of the cylin 
der. However this standard construction and arrangement 
requires sufficient space beyond the end of the cylinder for 
the travel of the piston rod with which the Work is cont 
nected, and consequently this arrangement cannot be used 
when sufficient space beyond the cylinder for the piston 
rod to travel is not available. The employment of a flexi 
ble cable attached to both sides of the piston and passing 
through the corresponding ends of the cylinder is not prac 
ticable since it involves a sealing problem with Such cable. 
The object of the present invention is to provide a novel 

and improved double-acting cylinder and piston assembly 
in which the power and movement of the piston will be 
transmitted to the work without the employment of the 
customary piston rod as the transmitting means, or with 
out attempted use of a flexible cable. 
One of the places where it has been found that a double 

acting air cylinder and piston could effectively be used, 
were it not for the necessity of having space beyond the 
top of the cylinder for piston rod travel, has been at loca 
tions adjacent windows in truck cabs, as well as in other 
vehicles, where the window is remote from the driver and 
where it is desirable to provide means enabling the driver. 
to operate such window without moving from his position 
and by employing the compressed air system with which 
the vehicle is supplied. 
A specific object of this invention accordingly is to pro 

vide a novel double-acting air cylinder and piston assem 
bly, particularly adapted for operating a vehicle window, 
and located adjacent a side of such window, and without 
such assembly having the usual piston rod extending 
through an end of the cylinder. 
The means by which these objects and incidental advan 

tages are attained, the manner in which the novel assembly. 
of the present invention is constructed, and the manner in 
which it functions, will be briefly described, and explained 
with reference to the accompanying drawings. 

In the drawings: 
FIG. 1 is a fragmentary elevation, more, or less dia 

grammatic, illustrating one way in which the device of the 
invention may be employed for operating a window, in the 
cab door of a truck; 
FIG. 2 is a fragmentary foreshortened sectional eleva 

tion of the double-acting cylinder and piston and the adja 
cent portion of the window as illustrated in FIG. 1 show 
ing the connecting means between window and piston and 
the mounting of the cylinder adjacent the window in the 
door frame; 
FIG.3 is an enlarged fragmentary section on line 3-3 

of FIG. 2; 
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FIG. 4 is a fragmentary section on line 4-4 of FIG. 2 

drawn to the same scale as FIG. 3; 
FIG. 5 and 6 are similar fragmentary sections on line 

5-5 and line 6-6 of FIG. 2 respectively; 
FIG. 7 is a simple diagram illustrating the operating 

control for the cylinder and piston assembly; 
FIG. 8 is a fragmentary elevation illustrating how the 

invention may be employed in a modified form for operat 
ing the vehicle window; 
FIG. 9 is a fragmentary foreshortened sectional eleva 

tion of the double-acting cylinder and piston and the adja 
cent portion of the window in the arrangement as indicated 
in FIG. 8; 

FIG.10 is a fragmentary section on line 10-10 of FIG. 
9 but drawn to a larger scale; 

FIG. 11 is a section on line 11-11 of FIG. 9 drawn 
to a larger scale; 
FIG. 12 is a transverse section on line 12-12 of FIG. 

9 drawn to the same scale as FIG. 10; and 
FIG. 13 is an exploded view in perspective showing the 

components of the piston assembly and included brake 
CaS 

Referring first to FIG. 2, the air cylinder 10 is shown 
mounted in the side of the door frame 11 adjacent the win 
dow W. The window is mounted for sliding up and down 
in the door frame as is customary, and in this figure the 
window is indicated in full lines in upper closed position 
and in broken lines in completely lowered position. 
The top and bottom ends of the cylinder 10 are provided 

with ports 12 and 13 respectively, both of which ports are 
connected by airlines 12' and 13 respectively, with a suit 
able control valve V. (see FIG. 7) of well-known type, 
by means of which either port can be connected to a 
Source of compressed air (not shown) and the other con 
nected to exhaust. A piston P is slidable up and down in 
the cylinder 10. 
The cylinder 10 is provided with a narrow, slot 14 (see 

also FIGS. 3 and 4) which extends longitudinally in the 
cylinder wall for almost the entire length of the cylinder, 
and extends along the portion of the wall nearest the win 
(drow so that this slot extends substantially in the same 
vertical plane as the window and as the axis of the cylin 
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der. The purpose of this slot 14 is to accommodate an 
arm 15 of the piston which extends out from the piston 
beyond the cylinder through the slot 14, and the slot 14 
is only slightly wider than the thickness of the arm 15. 
A thin, semi-flexible strip of material, preferably metal, 

16 (FIGS. 2 and 4) is placed on the inside of the cylinder 
10 so as to cover the slot 14 above and below the location 
of the piston P. The ends of the strip 16 are firmly secured 
at the top. and bottom of the cylinder respectively. The 
strip. 16 extends through a specially shaped channel 7 
provided in the piston P as presently explained. 

Referring to FIGS. 2 and 3, the cylindrical piston P is 
comprised of two component parts namely a main body 
portion 18 and an insert portion 19 which is so shaped as 
to fit a bow-shaped cavity formed in the main body por 
tion of the piston and which extends longitudinally in 
the wall of the main body portion. The shape of this cav 
ity and thus of the inset portion which exactly fits the cavity. 
and which completes the composite cylindrical piston will: 
be understood from FIGS. 2 and 3. The channel 17 for 
the flexible strip 16 is formed first as a groove along this 
cavity in the side of the main body portion 18 and extends 
along the same plane as the axis of the cylinder and pis 
ton, and thus extends centrally along the wall of the bow 
shaped cavity into which the inset portion 19 fits. The 
inset portion 19 is secured to the main body portion 18 
by suitable screws shown at 20 in FIG. 3. In this way a 
covered passageway or channel is provided for the flexible 
strip 16 and thus part of the flexible strip extends along 
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through the piston and inside the inset portion 19 regard 
less of the position of the piston in the cylinder. 
Above and below the piston the semi-flexible strip 16 

which covers the slot 14 will be slightly convex, as indi 
cated in FIG. 4, conforming to the curvature of the inside 
wall of the cylinder 10 under the pressure in the cylinder, 
and the air pressure (or other fluid pressure) in the cylin 
der, by keeping this strip pressed against the cylinder wall, 
will effiectively provide satisfactory cover closure for the 
slot opening except where the piston itself is located, while 
the composite piston provides the covering for the slot 
where the piston is located. 

Inasmuch as the strip 16 will be held in convex cross 
Sectional shape, except where it passes through the piston, 
the strip must be made to assume a fiat cross sectional 
shape before it can pass through the longitudinally curved 
channel 17 provided in the composite piston P. In order 
to flatten out the strip 16 so that it can pass freely through 
the channel in the piston the channel 17 at the top and 
bottom of the piston changes from transversely curved 
shape, as illustrated in FIG. 5, to the shape which is flat 
or Straight across, as illustrated in FIG. 6. Then, when the 
Strip 16 has been flattened out it bends easily transversely 
to accommodate itself to the transverse curves a, b, c, and 
d (FIG. 2) in the piston channel 17. At the other or bot 
tom end of the piston the channel 17 similarly changes 
shape from transversely straight across to transversely con 
veX as the strip 16 emerges from the piston channel. 

It will be apparent now that the piston P can move 
up and down in the cylinder 10 and that the strip 16 
will pass through the channel 17 upon the relative move 
ment of the strip with respect to the piston, and that 
the strip will accommodate itself to the channel path in 
the piston without the fear of breaking or of any great 
amount of fatiguing. Furthermore it is apparent that 
the air pressure necessary for operating the piston will 
tend to keep the strip 16 pressed against the slot 14 in 
the cylinder wall at every point along the cylinder slot 
except at the location where the piston momentarily 
happens to be. 

In the carrying out of this invention it has been found 
very satisfactory to use thin flexible steel for the strip 
16, such as the flexible steel from which the steel tapes 
are made which are used by surveyors, etc. However 
presumably the strip could be satisfactorily made from 
other materials, particularly plastic. 

Referring now to FIG. 3, the glass pane of the window 
W is shown cemented in the usual metal frame 21 which 
is slidably mounted in the groove provided in the door 
frame 11, the groove being lined with suitable rubber 
or felt 23 as usual. 
An arm 24 is welded to the metal window frame 21 

and extends out througfh a vertical slot 25 provided in 
the groove of the door frame and through a registering 
slot provided in the groove liner 23. This arms 24 is 
attached by cross pin or bolt to the arm 15 of the com 
posite piston P, or, more exactly, is attached to the arm 
on the inset portion 19 of the composite piston P. Thus 
up and down movement of the piston P in the air cylinder 
10 results in the desired up and down movement of the 
window W. Obviously, the two way control valve V 
(FIG. 7) for the branch air lines 12 and 13' which 
lead to the ports 12 and 13 respectively at the bottom 
and top of the cylinder 10, can be placed at any desired 
location remote from the window and thus, for example, 
in convenient accessibility to the driver of the vehicle. 

Referring now to the modified construction illustrated 
in FIGS. 8-13, wherein 11 indicates the vehicle door 
as a whole and W' indicates the window in the same, the 
window being mounted for up and down movement, the 
double-acting cylinder 26 in this case is located in the 
door frame 11' below the window opening instead of 
being located at one side of the window opening, as in 
the construction previously described, and with this con 
struction it is assumed there is not room at the side of 
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4. 
the window in the door frame for the double-acting 
cylinder and associated parts and consequently the dou 
ble-acting cylinder must be located below the window. 
Furthermore in this modified construction the double 
acting cylinder 26, instead of being actually cylindrical 
or circular in cross section, is made rectangular in cross 
section. It is possible, by having the cylinder rectan 
gular in cross section, to reduce the overall thickness of 
the cylinder to such extent that there will be ample room 
for the cylinder within any ordinary vehicle door frame 
even though the spacing between the outer and inner 
walls of the door frame may be quite limited. 

Referring to FIG. 9, the top and bottom ends of the 
rectangular cylinder 26 are closed by suitable plugs 27 
and 28 respectively. A cushioning bumper 27' is placed 
beneath the top plug 27 and a similar cushioning bumper 
28' is placed above the bottom plug 28 to cushion the 
impact of the piston in the event the piston travels the 
entire distance to the top or bottom of the cylinder. The 
top and bottom ends of the rectangular cylinder 26 are 
provided with ports 49 and 50 respectively to which air 
lines 49' and 50’ (FIG. 8) are connected respectively 
through a simple control valve similar to that shown in 
FIG. 7. A rectangular piston P' is slidable up and down 
in the rectangular cylinder 26. 
The rectangular cylinder 26 is provided with a narrow 

slot 29 (FIGS. 9, 10 and 12) which, like the slot 14 in 
the previously described cylinder of FIGS. 2 to 5, ex 
tends longitudinally for almost the entire length of the 
cylinder 26. A thin semi-flexible strip of material 30, 
preferably metal, like the strip 16 previously described, 
extends along on the inisde of the slot 29 so as to cover 
the slot, the ends of the strip being secured in the plugs 
27 and 28 at the top and bottom of the cylinder respec 
tively. A channel 31 for the strip 30 is provided in the 
face of the piston P'. This channel is deepened near 
the mid section of the piston to enable the strip 30 to 
pass beneath a cross bar 32 the ends of which cross bar 
are secured in recesses provided in the face of the piston 
on opposite sides of the deepened portion of the channel 
31. This channel and guideway for the flexible strip 30 
is provided throughout the entire length of the piston 
assembly and the flexible strip 30 is in contact with the 
wall of the cylinder along the inside of the slot 29 at all 
times over the entire length of the slot except at the par 
ticular location on the piston where the strip is diverted 
inwardly in the mid section of the piston so as to pass 
under the cross bar 32 on the piston. 
An outwardly extending rib 33 is welded to, or formed 

integral with the cross bar 32 and extends out through 
the slot 29 of the cylinder. The outwardly extending 
rib 33 engages a bracket 34 (FIGURE 10) supporting 
the metal frame 35 in which the glass panel of the window 
is mounted. 

In order to hold the piston P' (and therewith the win 
dow W) firmly against any inadvertent downward set 
tling movement when the piston is not being operated, 
the piston is provided with a spring-actuated clutch type 
brake which will now be described. The body portion 
of the piston P, as best shown in FIG. 13, is formed with 
a transversely-extending slot 36 on the face opposite the 
face on which the channel 31 for the flexible strip 30 is 
located. The depth of this slot 36 decreases from bot 
tom to top (see also FIG. 11). A clutch brake roller 
37 is carried in the slot 36. This roller has a center 
portion 37' of reduced diameter. 
A central, longitudinally-extending slot 38, leading 

downwardly from the top of the main body portion of 
the piston P, crosses the transverse slot 36 and slidingly 
accommodates a roller control bar 39. This control bar 
39 has a slot 39' which receives the center portion 37' 
of the clutch brake roller 37. Thus, as will be apparent 
from FIGS. 10, 11 and 13, movement of the control bar 
39 controls the position of the roller 37 in the clutch 
slot 36. 
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The control bar 39 is secured in a top member 40 
(FIGS. 10, 11 and 13) of the piston assembly, which 
top member has the same cross sectional area as the 
main body portion of the piston P. A pair of coil 
Springs 41 have their upper ends set in recesses 42 pro 
vided in the lower face of member 40, one of these 
recesses being shown in FIG. 11. The bottom ends of 
these springs bear against the top of the main body por 
tion of the piston P. These springs, by normally keep 
ing the top member 40 spaced from the main body por 
tion of the piston, and by keeping the control bar 39 
normally in raised position, hold the clutch brake roller 
37 in upper position and thus in wedging position be 
tween the piston and the wall of the cylinder 26. In 
Such position the roller 37 prevents downward movement 
of the piston in the cylinder but does not prevent upward 
movement of the piston. However, downward pressure 
on the top member 40 against the force of the springs 41 
results in positioning the roller. 37 lower down in the 
slot 36 and out of wedging or clutching engagement and 
thereupon permits downward movement of the piston in 
the cylinder to take place as long as the top member 40 
continues to be pressed down. 
A cushioning block 43, surmounted by a plate 45 and 

secured to the top of member 40 by screws 47, and a 
similar cushioning block 44 and plate 46, secured by 
screws 48 to the bottom end of the main body portion 
of the piston, complete the piston assembly. 
Thus the delivery of air under pressure into the bottom 

of cylinder 26 will raise the piston P since the clutch 
brake roller 37 permits upward movement of the piston, 
and the clutch brake roller 37 will hold the piston against 
inadvertent downward movement when the air is shut 
off. However, the delivery of air under pressure into 
the top of the cylinder, when it is desired to move the 
piston downwardly, will first act to move the member 40 
downwardly against the force of the springs 41. This 
moves the clutch brake roller 37 into inoperative position 
and causes the piston to be moved downwardly with the 
continued delivery of air under pressure into the top 
of the cylinder. 

If the cylinder were to be positioned in horizontal in 
stead of vertical position, and if it were desired to have 
brake means definitely preventing any possible inad 
vertent moving of the piston in either direction, then 
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obviously an additional clutch brake assembly could be 
provided at the opposite end of the piston, identical to 
the one described but oppositely arranged. 

While the invention has been illustrated and described 
as employed for operating vehicle windows, where there 
would be no room for the travel of the customary rod 
beyond the end of a cylinder, it is not intended that the 
invention be limited to this specific employment. Ob 
viously, the invention may be employed in other devices 
and for other uses. Also it would be possible to make 
further modifications in the cylinder and piston assembly 
without departing from the principle of the invention. 

It is understood that the terms "cylinder' and "double 
acting cylinder' as herein used are intended to include 
cylinders which have the customary circular cross section, 
and also to include "cylinders' of any cross sectional 
shape in which it would be feasible to install an air piston, 
particularly an air "cylinder' of rectangular cross section 
as illustrated and described. 
We claim: 
1. In a double acting cylinder in which the pair of 

ports are located at opposite ends of the cylinder respec 
tively to serve alternately as inlet and outlet ports for 
actuating fluid delivered into the cylinder through the 
intermediary of a suitable master control valve, a piston 
assembly having an automatic clutch-type brake, said 
piston assembly including a piston main member, said 
main member having an open transverse slot extending 
across said main member, the bottom of said slot extend 
ing in a plane oblique to the longitudinal center line of 
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6 
the cylinder and of said piston main member so as to 
have a low side of greater depth and a high side of less 
depth, a clutch roller in said slot of proper size to have 
clutching engagement with the cylinder wall when said 
roller moves from the low side towards the high side 
of Said slot bottom, said piston main member having a 
second slot extending in longitudinal direction into said 
main member from the end of said main member nearest 
the high side of said first mentioned slot bottom and 
traversing said first mentioned slot, a clutch control bar 
slidable in said second slot, means on said control bar 
engaging said clutch roller so as to cause movement of 
said clutch roller in said first mentioned slot when said 
control bar is moved in said piston main member, a 
Secondary piston member located beyond said end of 
said piston main member, said control bar secured to 
said secondary piston member, and spring means inter 
posed between said piston main member and said sec 
ondary piston member and normally acting to cause said 
control bar to pull said clutch roller toward said high 
side of said first mentioned slot bottom, whereby said 
clutch roller and control bar and spring means will act 
to prevent travel of said piston assembly in the cylinder 
in one direction except when the actuating fluid in said 
cylinder thrusts said secondary piston closer to said piston 
main member against the force of said spring means, 
thereby automatically causing said clutch roller to be 
moved by said control bar into releasing position. 

2. A vehicle window operating assembly including a 
double acting cylinder mounted near the vehicle window 
on a substantially vertical axis, a composite piston in said 
cylinder, said composite piston including a piston main 
member, said piston main member having a substantially 
horizontal slot extending across said main member, the 
bottom surface of said slot extending in the plane oblique 
to the longitudinal center line of said piston main member 
and said cylinder and the lower side wall of said slot 
having a greater depth than the upper side wall of said 
slot, a clutch roller in said slot of proper size to have 
clutching engagement with the cylinder wall when said 
roller moves upwardly in said slot from the lower side 
Wall, said piston main member having a second slot ex 
tending longitudinally into said main member from the 
top of Said main member and traversing said first men 
tioned slot, a clutch control bar slidable in said second 
slot, means on said control bar engaging said clutch roller 
So as to cause movement of said clutch roller when said 
control bar is moved with respect to said piston main 
member, a secondary piston member located above the 
top of said piston main member, said control bar secured 
to said secondary piston member, spring means interposed 
between said piston main member and said secondary 
piston member normally acting to cause said control 
bar to pull said clutch roller upwardly in said first men 
tioned slot so as to cause said clutch roller to act to 
prevent downward travel of said piston assembly in the 
cylinder except when the actuating fluid passing into the 
top of said cylinder thrusts said secondary piston down 
closer to said piston main member against the force of 
said spring means and thereby automatically releases said 
clutch roller, said cylinder having a slot extending longi 
tudinally along the wall of said cylinder substantially 
from the bottom to the top of said cylinder parallel to 
the cylinder axis, an arm on said piston main member 
extending outwardly through said slot, a flexible strip 
extending along on the inside of said cylinder and over 
said slot except where said piston main member is posi 
tioned, the ends of said strip secured in said cylinder 
near the top and bottom of said cylinder respectively, a 
guideway through said piston main member for said strip, 
said guideway causing said strip to be removed from said 
cylinder slot within the area covered by said piston main 
member, and means connecting said arm on said piston 
main member with the vehicle window. 

(References on following page) 
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